Purpose The collaborative economy (CE), and within it, collaborative consumption (CC) has become a central element of the global economy and has substantially disrupted service markets (e.g., accommodation and individual transportation). The purpose of this paper is to explore the trends and develop future scenarios for market structures in the CE. This allows service providers and public policy makers to better prepare for potential future disruption.
Introduction
Within a short period, the collaborative economy (CE) and within it collaborative consumption (CC) has become a central element of the global economy with growth estimated from $15 billion in 2013 to $335 billion by 2025 (PWC, 2014) . This growth has brought with it a corresponding increase in interest from both academics and practitioners (Kumar et al., 2017) . The CE reflects the broad transition of the economic landscape, where existing markets are being disrupted due to increasing engagement, connectivity and social interaction among actors. CC refers to an economic and cultural model of organized sharing, bartering, lending, trading, renting, gifting, and swapping (Botsman and Rogers, 2010a ) -a model where the ownership of goods is often replaced by temporary access to goods owned by peers (Belk, 2014) . It is built on distributed power and trust within communities as opposed to the centralized power of focal firms, blurring lines between customers and service providers (Botsman and Rogers, 2010b; Benoit et al., 2017a) .
A wide range of industries including entertainment (e.g., file sharing), food (e.g., communal gardens), labor market (e.g., freelancer exchange) and transportation (e.g., peer-to-peer car sharing) have been impacted by this new socioeconomic model of exchange (Hartl et al., 2016) .
In the near future, CC will likely lead to disruption of additional industries.
The disruptive power of CC comes from three distinct characteristics about how peers (i.e., customers and service providers) engage and connect with one another: nature and type of actors, nature of exchange, and directness of exchange. First, Breidbach and Brodie (2017) emphasize the central role of engagement platforms (i.e., virtual and physical touch points to connect various actors) leading to a new constellation of actors in CC. Traditional dyadic firm-to-customer interactions are replaced by triadic interactions between a platform provider, a peer service provider and a customer (Benoit et al. 2017) . Second, CC changes the nature of exchange from usage based on ownership to usage as a function of access (e.g., personal transportation not occurring via car ownership but rather via having access to someone who does). Third, CC differs regarding the directness of exchange in that CC is enabled through a platform (indirectly) providing the infrastructure and rules for exchange, and thus differs from traditional modes of exchange (e.g., direct exchanges between firms and customers) and purely social mechanisms (i.e., sharing among family and friends). CC defined by these three characteristics forms a new collaborative market structure -the collaborative economy -where traditional roles of firms, employees, competitors, shareholders, and customers change and where the value is co-created based on engagement processes among different actor groups (e.g., between customers and service providers)
The purpose of this paper is to explore the possible nature of future collaborative market structures driving collaborative consumption. It is suggested, that contemporary business environments are facing the next digital revolution, one that will be marked by high degrees of connectivity, ubiquitous technology, peer-to-peer engagement and open access to knowledge and resources of various other actors (World Economic Forum, 2016) . These trends will impact the future market and organizational structures and accelerate the evolution of CC.
Thus, the overall contribution of this paper is the development of scenarios that describe extreme dichotomies and as such span the space of potential future realities of collaborative consumption in 2050. The research approach is theoretically grounded in population ecology (Hannan and Freenan, 1977) and methodologically supported with thought experiments.
Population ecology (PE) is well suited since it provides growth, competition, and survival patterns for the development of markets. To theorize about developments of future market structures driving CC, thought experiments are particularly useful. The methodology allows for extrapolating beyond the boundaries of existing observations of market structures to future scenarios while referring to significant trends in CC. These future scenarios are carefully constructed and theoretically grounded snapshots, reflecting possible ways of how market structures around CC may develop (Saritas and Nugroho, 2012) .
The result of the PE informed thought experiments are three future scenarios of the CE. This paper will be presented in the following manner. First, an overview of PE is presented to provide the theoretical framing for the evolution of the future market and organizational structures. Second, thought experiments based on four market trends are discussed that drive the development and growth level of CC and will likely play the most significant role in the future evolution of CC. In the third section, three future scenarios for the evolution of CC are developed based on systematically combining the main trends with the central concepts of PE. Finally, the theoretical advances and future research directions concerning the nature of the future market and organizational structures enabling CC are discussed.
Evolution of systems from a Population Ecology perspective
Population ecology (PE) aids in understanding the conditions under which organizations emerge, grow, and cease to exist (Hannan and Freenan, 1977) . A population is considered as "organizations engaged in similar activities and with similar patterns of resources utilization," whereas "organizational communities are functionally integrated systems of interacting populations" (Baum, 1996, p. 77) . PE thus accounts for influences at multiple levelsorganizations (e.g., Airbnb) , populations (i.e., the CE), and organizational communities (i.e., CE companies and their competitors. As such PE also explains how market structures evolve. PEs ability to explain developmental trajectories of market structures makes it particularly useful for this research.
PE differentiates between two strategies that allow survival under various environmental circumstances: r-strategy and K-strategy (Javalgi and Scherer, 2005) . In the growth phase of a market, organizational mortality is usually high. At the same time resources are typically plentiful and competitors can grow without taking market share from each and thus competition is relatively lax. Under those conditions, most organizations will be r-strategists that are outward/market focussed on "reproduction" of resources (e.g., customer acquisition). In contrast, in mature markets that become more constant and predictable, organizational mortality is low, competition is fierce, and companies grow by taking market share from competitors. Most organizations in this phase are K-strategist which are more inward focused and aim to improve efficiencies and thus the better use of existing resources rather than seeking growth (Javalgi and Scherer, 2005) . PE further differentiates between two different kinds of organizations: generalists and specialists (Baum, 1996; Noy, 2010) , which is related to the concept of resource partitioning (Carroll, 1985) . Generalists depend on a large variety of resources, target average customer preferences, and as such occupy the middle of the market. This allows them to survive in large environmental spaces and exhibit adaptive tolerance for more widely varying environmental conditions (Carroll, 1985; Noy, 2010) . In contrast, specialists require a specific environmental condition (niche) or specific environmental resources to survive and thus concentrate on a 7 particular market segment. They usually possess fewer slack resources and because of their specialization are therefore less able to adapt to changing market conditions (Noy, 2010; Carroll, 1985) . Since generalists compete in many segments, they are usually larger than specialists (Carroll 1985) . Resource partitioning means that "resources left over by the generalists are most likely to be absorbed by the specialists" (Carroll, 1985 (Carroll, , p. 1272 or seen from the perspective of the organization, specialists "concentrate their resources on the market space not covered by the generalist to avoid direct competition" (Noy, 2010, p. 80) . Resource partitioning, therefore, can lead to a market equilibrium in which both generalist and specialist operate in distinct resource spaces and as such their relationship becomes symbiotic rather than competitive (Carroll, 1985) . While the market equilibrium can be disrupted by a variety of factors, three are most relevant in the present study: 1) entrepreneurial decisions, 2) technology affecting an organizations' competencies and 3) technology affecting the availability of market resources. The entrepreneurial first-mover is often a specialist at first that will over time aim to widen the scope of the business and then become a larger generalist (Todd et al., 2014) . Thus, a smaller specialist moving into the space of a larger generalist, something usually triggered by limited growth potential in the specialist niche. On the other hand, the niche of the specialist can become so attractive that entrants -amongst them, potentially larger generalists -move into (Noy, 2010) .
Both movements will disrupt the equilibrium and lead to changes in market structures. For example, ten years ago the market for individual transportation (organizational community) was mainly populated by one type of organization (population), which were taxi companies (generalists). In 2010/2011 Uber entered the market offering individual peer-to-peer transportation. In line with theoretical predictions, this former specialist targeting a niche (peer-topeer) has continuously moved into the space of the generalist market. In this case, it was with Uber Black offering an elevated driving experience with professional drivers and high-end cars.
The second factor that can disrupt market structures is technology and its impact on organizational competencies. PE argues that technological evolution can be seen as a process of creative destruction that happens either gradually or radically (Baum, 1996) and that has a significant impact on the competitive environment (Todd et al., 2014) . For the individual organization technology discontinuities can be either competence enhancing or competence destroying, meaning that the new technology is either strengthening or weakening the competitive position by making competencies obsolete (Tushman and Anderson, 1986) . On the level of the population and organizational community, such technology discontinuities enhance competition since organizations with superior technology will replace organizations with inferior technology (Tushman and Anderson, 1986) . At the same time, PE has shown that over time organizational inertia constrains firms' abilities to embrace new technology (Baum, 1996) , which seems particularly relevant for monopolistic markets in which targeting specialised market segments (e.g., tech-savvy) is not efficient (Carroll, 1985) . This pattern is also apparent in the CE where the technology of ordering a car via an app or providing car location tracking for waiting time estimation or route monitoring would have been available to existing taxi companies in the market before Uber's entry. However, organizational inertia and, in many countries, the monopolistic market led to taxi companies assuming the market equilibrium was stable leading them to ignore this technology.
Finally, technology can disrupt markets by leading to a change in resource availability or what PE refers to as carrying capacity (see Figure 2 ) (Delacroix and Carroll, 1983 ). Carrying capacity is the limit at which the market can no longer grow because all resources are in use.
Advances in technology and other structural factors can impact the carrying capacity of a market (Todd et al., 2014) and that means the carrying capacity usually gets larger, for example through better ways of targeting, offering to customers, and producing more efficiently. Again, from a CE perspective, changing technology and peer-to-peer service exchange has vastly enhanced the carrying capacity on both "sides" of the market. First, an increase has occurred on the supply side by allowing customers to offer their unused assets to others (e.g., their flat through Airbnb).
However, the demand side has also been impacted since peer-to-peer service exchange has changed the ability for customers with limited resources to gain access to products and services, which are usually cheaper (Benoit et al., 2017b) . customer engagement reflects an increasingly important process for value co-creation in customerfirm and peer-to-peer relationships. Third, a reduction in the role of possessions related to human identity formation can be observed, which has subsequently led to the commercialization of ownership. Fourth, the development of new technology and artificial intelligence in particular, is highly relevant for the future of the CE since technology supports and actively influences actorscustomers, service providers, and platforms -in their interactions, for example through smart devices and cyber-physical systems.
Based on the theoretical foundations of PE, these four main trends impacting the CE will be extrapolated using thought experiments to develop extreme scenarios of potential CE futures.
Thought experiments entail posing a number of 'what if' questions to imagine possible worlds (Cooper, 2005) . They make use of the fact that instinctive knowledge is inferential (Sorensen, (Cooper, 2005) . In the present research, the results of the thought experiments are three scenarios, representing extreme cases that span the space of potential future realities. Thus, they do not represent a description of a realistic future reality. Rather, we expect future CE situations to approximate, or approach, one of the scenarios. This is in line with recommendations on how to best use thought experiments. In other words, we are more concerned with the implications of extreme cases than whether these scenarios are realistic. Indeed, Nordmann (2005, p. 107) states that extrapolation might lead to the absurdity that brings the "reader to enter the experimental mode." He even draws the analogy of thought experiments to a theatrical rehearsal to try out things that are then subject to scrutiny and criticism (Nordmann, 2005) . What follows are the four trends impacting the CE; each will be explored in more detail to set the stage for the thought experiments that shape the future CE scenarios.
Trend 1: Increased Connectivity
As Belk (2014, p. 1595) points out: "Sharing is a phenomenon as old as humankind, while collaborative consumption [... is a phenomenon…] of the Internet age." The business model behind CC builds on digital platforms enabling connectivity amongst actors (Lawson et al., 2016) . Peerto-peer connectivity allows platform providers to create positive direct and indirect network effects (Katz and Shapiro, 1985) . Direct network effects explain the positive effects through more actors being connected (e.g., buying a smartphone provides value only if other people use smartphones as well). Indirect network effects refer to value creation based on the diffusion of a certain (technological) standard (e.g., Apple iOS). The higher the diffusion of this standard, the more services and applications will be provided that are compatible with it (Farrell and Saloner, 1985; Bonaccorsi et al., 2006; Fehrer et al., 2018) . Network effects lead to increased connectivity which in itself lead to a higher level of density in the connections between actors, further resulting in new structures of social and transactional exchange. Individuals share their property (e.g., homesharing), valuable possessions (e.g., ride-sharing or boat-sharing), their financial assets (e.g., crowdfunding) and their capacity to work (e.g., freelancer services) with other individuals, they have never met before and trust becomes central for their decision to connect (Key, 2017) .
The rapid development of digital technology accelerates connectivity and enables the growth of what can be termed social cyber-physical systems. These systems can be understood as structurally and functionally open and context-sensitive. They enable communication with and among billions of devices such as smartphones, wearables, and other smart things connected via the internet (Horváth, 2014) . The structural openness aspect means that these systems may create unprecedented scale (Yao and Lin, 2016) . Functional openness implies they may consist of units (i.e., devices, humans, networks) that may enter or leave the collective at any time. Thus, social cyber-physical systems consider actors and their social contexts and adapt themselves towards an optimal symbiosis between the digital and the physical world (Horváth, 2014) . Digital platforms reduce transaction costs when actors share their resources allowing interactions to become more efficient, but also more effective (Kumar and van Dissel, 1996) . Embedded in social cyberphysical systems, digital technology expands scope and size of connectivity among humans, between humans and their smart devices and among smart devices (Kumar et al., 2017) , of which it is estimated there will be more than a trillion within the next few years (World Economic Forum, 2016) .
Aiding this is the development of blockchain technology that creates a neutral authority for transactions. One characteristic of blockchains is that each actor has access to the entire database and its complete history, meaning that every actor can verify the records of its transaction partners directly (Iansiti and Lakhani, 2017) . Thus, a variety of contracts or transactions can be managed without having intermediaries (lawyers, brokers, bankers, or government) involved. Smart contracts are embedded in digital codes and stored in transparent, shared databases. Every payment has a digital record and signature that can be identified, validated, stored and shared. Individuals, organizations, smart devices, and algorithms can freely transact and interact with one another with little friction (Iansiti and Lakhani, 2017) . Reducing the need for intermediaries, the number of direct connections per actor increases.
Increasing the density of direct connections is particularly relevant to CC where connectivity goes beyond traditional dyadic encounters between service providers and customers to include additional actors such as service platforms, cities, governments and/or interest groups (Mair and Reischauer, 2017) . Connectivity in CC influences market structures globally in a wide range of economies (Sundararajan, 2016) . New global and local market structures are formed, for example, the Food Assembly, a food-sharing market in France, connects local farmers with local food enthusiasts that value fresh, organic food from their region on a global platform (Mair and Reischauer, 2017) .
In summary, it is suggested one trend that has led to the development of CC and will continue to exert a strong influence on its development is the enhanced degree of connectivity required for operating in the CE. Technological advances (e.g., the emergence of social cyberphysical systems) reduce coordination costs, push market scale and reduce market inefficiencies that have existed before this point.
Trend 2: Increased engagement
Customer engagement has emerged in the past decade as a critical process to understand value co-creation mechanisms between customers and service providers (Brodie et al., 2011) .
Central to the engagement process is the active role of customers as resource integrators (Hollebeek et al., 2016) . Prior to the initial publications utilizing the term "customer engagement" (e.g., Bowden, 2009; Brodie et al., 2011; van Doorn et al., 2010 ) the phenomenon of the "active customer" was studied using related concepts, including customers as partial employees, customer participation or collaborative value creation (e.g., Bendapudi and Leone, 2003; Bowen, 1986; Moeller et al., 2013) . More recently, the understanding of engagement has evolved towards an integrative process perspective, which highlights not only the behavioral dimension of engagement (van Doorn et al., 2010) and the disposition to engage (Brodie et al., 2011; Chandler and Lusch, 2015) , but also the extent to which network relationships (i.e. the connectedness with other actors) influence each other in the engagement process (Storbacka et al., 2016; Kumar and Pansari, 2016; Chandler and Lusch, 2015; Brodie et al., 2018) .
CC is significantly influenced by, and dependent on, the engagement of versatile actors cocreating service and service experiences. Platform providers (e.g., Airbnb corporation) rely on the engagement of their peer service providers (hosts) and customers (guests). By engaging in reciprocal review processes (i.e., guests are reviewing the activity of hosts and vice versa), service quality can be assured with no gatekeepers (i.e., employees controlling service quality) being involved.
Thus, engagement creates trust and represents a central process for governing interactions in platform business models and decentralized systems -such as blockchains .
In other words, engagement reflects a central governance mechanism in the CE to assure service quality within the network.
Trend 3: Increased commercialization of ownership
It has been long recognized that customers often identify with their possessions and use possessions to display one's self and one's identity (Belk, 1988; Richins, 1994) . More recent research has suggested CC and the mere access to goods can play the same identity forming function that ownership does (Belk, 2013) . Taking this further we suggest that possessions will gradually lose their importance for expressing one's identity, which is a trend that will shape the evolution of CC. The reduced importance of ownership will have a great influence on the demand side of CC as customers leverage the potential of other peers' unused goods with potentially favorable ecological or economic consequences (Benoit et al., 2017b) . For example, Moeller and Wittkowski (2010) found that more trend-oriented customers are more likely to prefer CC indicating that mere access to products signals one's trend orientation, i.e., identity (Belk, 2013) .
Thus, if access and ownership do not differ much in their effects on the individual's identity (Belk, 2013 ) the lower costs for access compared with ownership usually make CC the more favorable option, further accelerating the CE.
The decreasing importance of ownership also influences the supply side. One of the central motivations for peer service providers to get involved in CC is to obtain and co-create value from untapped potential residing in their goods (Benoit et al., 2017b; Matzler et al., 2015) . Therefore, it can be argued that for many active peer service providers, "unshared" ownership of their possessions has either never had, or is gradually losing its, importance. This is being driven in part by the trend that possessions, in general, are less important with regard to identity formation but derives from the fact that CC provides actors the opportunity to commercialize their owned assets to generate income. For example, a recent study by Earnest blog (2018) reported the average monthly income for an Airbnb host is $924, something that has led to what the media has referred to as "the rise of the professional Airbnb investor." Furthermore, research has shown that even though only six percent of Airbnb hosts in New York offer more than two properties, something that would characterize them as a professional investor, this six percent generate approximately one-third of the bookings and revenue (PennState University, 2016) . The fact that we see customers become more involved in giving others access to their slack assets such as cars (Uber, Lyft), homes/rooms (Airbnb) or financial assets (Kickstarter) that can be used in CC is suggestive that the identity-forming function of ownership is decreasing.
In summary, we suggest that the ownership is losing its importance for identifying the formation of individuals, which fuels the demand and the supply side of CC. On the demand side more customers will make use of goods through CC to form their identities, and on the supply side, fewer individuals will perceive barriers to share their goods through CC.
Trend 4: Increased agency of technology
As technology has continued to advance, the term "robotics" has come to refer to hardware and "artificial intelligence" (AI) to refer to the intelligence of this hardware (Huang and Rust, 2018) . AI included in some hardware refers to "intelligence agents" defined as devices that perceive their environment and take actions designed to maximize their chance of achieving specific goals (Poole et al., 1998) . More commonly, AI refers to machines that can, in some way, mimic the way humans think and act. AI is disrupting a broad range of sectors by allowing humans and machines to engage and connect with their environment in a completely new way (World Economic Forum, 2016) . AI enabled devices have had and will continue to play a central role in forward-thinking customer experience in CC, especially when it comes to serving customers in real time . Devices like Amazon Echo allow customers to communicate with an artificial assistant that coordinates all of their data on the back end to better respond to their needs; similar technology (e.g., humanoid chatbots like Anna from IKEA) is being developed for a wide variety of companies supporting customers during their service experience. Further, AI enabled devices to allow human service offerings to be enhanced by devices (e.g., google glasses, wearables) to create greater efficiency for faster and more consistently replicable services (Ng and Wakenshaw, 2017) .
As discussed by Huang and Rust (2018) four types of intelligence are required for service tasks -mechanical, analytical, intuitive, and empathetic. Thus, from a service perspective, the incorporation of AI in robots is expected. AI-enhanced robots that are equipped with intelligence can collaborate and build up relationships with humans and also learn and adapt based on experience (Huang and Rust, 2018) . As AI leads to enhanced social reasoning and relationships by robots, the next generation of robots can be expected to become more integrated into daily life and be helpful, pro-social partners (Čaić et al., 2018) . Such intelligent robots may open the doors to a new service era of human-style customer experience (Bolton et al., 2018) , that may be utilized across a wide range of industries -including Automotive, Financial Services & Banking, Healthcare, Media, Software, and Technology. At the same time, these intelligent robots will then take agency, i.e., make decisions independently.
AI can further create trust. Getting into a stranger's car, staying in another's home, allowing someone you don't know to take care of the dog, all require a willingness to be vulnerable to the actions of another. Through learning algorithms and collective intelligence, fraud or service failures can be detected, before they happen. AI produces reliable results free from human interference and thus is highly scalable. It can be used to protect against online review manipulation, data misuse, and identify theft/appropriation, to anticipate customer's and service provider's needs, match customers with service providers and other actors. As such AI provides 'safeguard-mechanisms,' protecting customers and service providers from bad experiences and uncomfortable situations, but at the same time technology makes the judgment about the trustworthiness of another actor and therefore takes agency.
To summarize, how AI enabled devices will impact CC is still being determined in part because the full implications have yet to be discovered. Regardless, given the ability of AI to "learn" how to engage with other actors in the system, it is likely AI will exert a great deal of influence on the evolution of CC.
In order to understand how the four trends outlined previously will influence the nature of future market structures driving the development of CC, the next section systematically combines these trends with the main concepts of PE, following the methodology of thought experiments.
This procedure results in three scenarios for future market structures: (1) centrally orchestrated CE, (2) social bubbles CE, and (3) decentralized autonomous CE.
Future Scenarios of the Collaborative Economy

Scenario 1: Centrally Orchestrated Collaborative Economy
Given the trends outlined above, Scenario 1 -centrally orchestrated CE -is built on the PE prediction of market concentration in the direction of one or a few generalists (see Figure 1 ). This scenario extrapolates from what is already witnessed today, the emergence of massive networks built around certain platform providers, such as Uber, Airbnb, Amazon or WeChat. Even though in reality governments will likely regulate markets from being monopolized by a single firm, some form of extreme market consolidation might occur. Platform providers increasing demand creates positive direct and indirect network effects (Katz and Shapiro, 1985) . Network effects further incentivize actors to 'herd' with others (e.g., taxi firms join the Uber network) which, in turn, can lead to one single platform (or natural monopoly) dominating a market (Amit and Zott, 2015; Fehrer et al., 2018) .
From a PE perspective, this would relate to firms moving from being r-Strategists to KStrategists. In other words, as the environment in which the platform provider operates maturesthe platform standard gets further spread within the further growing network -r-Strategists grow for a while and expand their offerings, what is known in PE parlance as expanding niche width (Noy, 2010; Carroll, 1985) . While growing and connecting more and more peers, platform providers gain ownership and control over core resources, including technological infrastructure and customer data in particular. Essentially, this leads to resource concentration with the platform provider. In contrast, peer service providers and customers lose their influence. The dominant platform provider rolls out its standards not only for the technology itself but also as to how to engage on the platform. Engagement practices become aligned through the infrastructure and the governance of the dominant platform provider.
Network effects create lock-in mechanisms, that is, high switching costs that shelter the platform from the entry by standalone rivals (Eisenmann et al., 2011; Farrell and Saloner, 1985; Katz and Shapiro, 1985) . Thus, the platform grows as an r-Strategist until the carrying capacity of the market is exhausted -that means all peer-to-peer resources are in use. This leads to the momentum, when the market reaches its tipping point and develops from an r-strategy state to high market maturity, thus a K-Strategist state. As a K-Strategist, the platform provider will expand into the space of specialists and occupy niche after niche. At this stage, the platform provider's technology standard is universally rolled out and adopted.
Technological developments and innovations, including AI development, are driven by the platform provider. AI -similar as with all following scenarios -will have agency, but in contrast to scenario three will be controlled at all times by the major platform providers. Autonomous vehicles augmented, and virtual reality, machine learning, and intelligent robots will be developed to the degree that they are no longer passive enablers of service and peer-to-peer interactions, but active participants in the social cyber-physical systems of the economy and society. In this first scenario, however, all technological developments will connect with the platform provider's technological standard and will be controlled by it. Thus, data produced in the interaction between technology and humans is owned by the platform provider, enabling further growth of the platform and creating new carrying capacity. In sum, this scenario predicts an economically significant increase in market concentration, centrally controlled and governed by relatively few, large platform providers.
An example supporting this scenario can be found in the transportation industry. The development and fast penetration of ride-sharing companies (e.g., Uber, Lyft) has led to customers eschewing car ownership as would be predicted by the commercialization of ownership trend discussed above. Reuters/Ipsos (2017) found that in 2017 nine percent of US adults moved to ridesharing services as their primary mode of personal transportation with another nine percent indicating they planned to do that in 2018 (Reuters, 2017) . Currently, Uber and Lyft own approximately 68% of the ride-sharing market (Fifth annual SpendSmart™ Report, 2017). However, they only provide a technology platform that brings together those with slack resources (cars) and those desiring transportation services. This opens up the possibility that in the face of declining sales, car manufacturers might ultimately decide to leverage their control of the supply of cars by creating specific lines of cars (potentially self-driving) that would be used only for ride sharing and even then within a technology platform built and maintained by the manufacturers. This would, in essence, be a service infusion strategy, something that a large number of manufacturing firms have turned to in order to remain competitive as markets evolve and mature.
However, research has shown an increase in market share of service firms often leads to a decrease in satisfaction (Wirtz and Zeithaml, 2018) .
A similar development can be found in retailing, where Amazon has grown from an online book retailer to be one of the most powerful global market places (Ritala et al., 2014) with a $700 billion market valuation (CNBC, 2018) . For example, recently Amazon has started to collaborate with J.P. Morgan and Berkshire Hathaway to enter the insurance industry. The newly minted coalition is aiming to lower health care costs and deliver significant advancements for all patients by slashing bureaucracy, expanding telemedicine and leveraging their platform technology (Forbes, 2018) . One of Amazon's significant advantages, however, is their knowledge about customers (customer data) and their behavioral patterns, resulting in more accurate risk predictions than any traditional insurance company can provide. As Amazon as a generalist already owns a marketplace that brings customers together on a global scale, it would be a logical assumption that they continue to enter industry by industry occupied by specialists and take these industries to the next level of efficiency. Their understanding and further development of the technology required to access customers and customer data would provide them with an advantage as they move towards a conglomerate of a K-generalist. In summary, it is suggested that one alternative future scenario regarding the evolution of the CE would be that a few firms would come to dominate the market.
Scenario 2: Social Bubbles Collaborative Economy
The second scenario -the social bubbles CE -is based on the prediction by PE that existing organizations in the CE will further morph to generalists covering more and more of the market (e.g., Airbnb and Uber). But in contrast to scenario one, this scenario suggests consolidation in social bubbles. CE entrepreneurs are expected to enter this centralized market and establish as new niche players seeking rents form market innovation. Following the logic of resource partitioning, generalists leave room for specialists to innovate the market by targeting particular market segments (see Figure 1) . PE predicts that organizations occupy niches in which superiority of fit with the environment supersedes a generalist's ability to adapt to a broader range of environmental conditions. This allows for the emergences of 'pockets' within this market. Thus, niche (bubble) specialists will occupy the market space not covered by the large platform providers and thereby avoid direct competition (Noy, 2010) .
To be more effective in these niches, it is proposed that specialists will make use of AIenabled personalization which is effective and efficient since it automatically observes customer behavior (Chung et al., 2016) . This will allow better adaptation to customer preferences in a particular niche as opposed to appealing to the entire market like generalists. With this should also come enhanced user experience and increased relevance of the presented content (Keyzer et al., 2015; Rader, 2017) . Since information on platforms such as Facebook can create information overload (Koroleva and Kane, 2017) , personalization algorithms aim at reducing this overload by connecting users with more relevant content (Rader, 2017) . For example, personalized search engines have become a common source of knowledge and people seem to accept the information authority of the large platform providers, such as Google, despite the fact that filtering leads to people seeing increasingly narrow sets of search results when compared to the actual variety available (Tran and Yerbury, 2015) .
In media consumption, more effective matching of information preferences has led to what is known as "echo-chamber" or "filter bubble" (Flaxman et al., 2016) . This is likely to continue since "things [with regards to personalization] that feel uncomfortable now won't feel like this in 5 years (Seymour, 2014) . The "echo" within a small "chamber" is based on the fact that most people are more likely to consume and share information within their social circle (Bozdag et al., 2014) and interact with likeminded people while at the same time interactions outside these social bubbles become increasingly rare (Williams et al., 2015) . This echo-chamber reinforces itself by the fact that interacting via platforms increases perceived relationship closeness (Rader, 2017) , which in turn is likely to lead to even more interaction and information sharing. However, in particular, in media consumption, echo-chambers have vast negative consequences such as intolerance and ideological segregation and antagonism (Bozdag et al., 2014) . Outside the media, field personalization does not seem to have similar negative effects since recommendation systems, for example, have shown to lead to more diversity of purchases (Hosanagar et al., 2014) .
Similar to the filter bubble, shared interests will increase the relevance of the service (or good) to be exchanged and will have positive outcomes, such as increased matching of preferences. This, in turn, leads to further perceived closeness which will reinforce the interaction and CC within the bubble. PE predicts that organizations aim to grow and move from specialists to generalists, thus adapted to CC, it is likely that these bubble platform providers may aim to grow by extending their portfolio of services. Although it can be argued that a similar development towards social bubbles can happen in the CE, niche providers target a specific customer segment, with shared interests (e.g., Mamikreisel a peer to peer platform for German-speaking moms (https://mamikreisel.de) or Accomable, the first independent peer to peer accommodation platform for disabled people (https://accomable.com)). Despite this prediction, that different service providers will serve social bubbles, evidence of service bubbles can also be found within a platform: Uber has launched UberBlack -an elevated driving experience with professional drivers and high-end cars -and UberPool -a service offering shared rides with other Uber.
Scenario 3: Decentralized Autonomous Collaborative Economy
The third scenario -decentralized autonomous CE -is built on, but goes beyond, the predictions of PE. In line with the chosen methodology of thought experiments it takes the potential for peer-to-peer connectivity to its extreme, leading to not only 'blurring of boundaries' between customers and micro-entrepreneurs, but a complete openness and transparency among all participants in the market. The scenario entails that technology will take over agency and the ability to connect customers and service providers in open, deregulated markets. Customers and service providers agree on smart contracts embedded in the algorithm of the blockchain, which sets the rules for service exchange.
The blockchain will set the stage for self-organized (autonomous) coordination on a large scale and global peer-to-peer interaction by providing a reliable, open programmable infrastructure. The technology can be compared with a centreless 'living organism' operated by a wide crowd of engaged participants (Field, 2017) . Since (AI) can connect individuals on a large scale, with (almost) no intermediary being involved (Andreassen et al., 2018) , no single point of power (e.g., platforms, such as Facebook Inc.) entirely governs and controls the network (Iansiti and Lakhani, 2017) . The blockchain executes collective agency and allows individuals to interact with one another. Individuals -whomay be humans and non-humans (i.e., AI) -would be connected through the social cyber-physical system and own shares of this system. These shares could be distributed according to the participant's engagement perceived by other peers (Field, 2017) .
Described from a PE perspective, technological advances (or discontinuities) in the area of AI, machine learning, in particular, could lead to radical creative destruction (Baum, 1996) . This, in turn, might result in firms becoming obsolete since they no longer generate higher efficiency for customers or service providers than the open market (Coase, 1937; Williamson, 1983) . Thus, agency of technology, in this scenario, not only weakens the competitive position of focal firms, it somehow questions the existence of firms. Although coordination mechanisms are still important in such complex systems, coordination can be provided by organizational communities based on shared goals and shared values supported through incentives and the self-executing blockchain (Field, 2017) .
In the decentralized autonomous CE, economic and social value for all participants is leveraged by network effects (Katz and Shapiro, 1985) and complementarities (Milgrom and Roberts, 1995) (Todd et al., 2014) . Consequently, with the creation of more open resources, the organizational community can scale indefinitely while keeping their agility and coherence due to the blockchain technology (Field, 2017) .
Governance in the decentralized autonomous CE is distributed among all participants.
Participants are evaluated by other participants based on their engagement and contribution in the past. These reciprocal evaluations result in 'reputation scores' for each participant. The higher the reputation in certain competence fields, the more influence has a focal participant in these competence fields regarding the approval, decline, and evaluation of transactions of other actors.
The learning algorithm distributes decision power accordingly to the reputation score in a competence field because not every participant can be asked for approval of every single decision. (Iansiti and Lakhani, 2017; Field, 2017) . This mechanism ensures highly efficient and effective decision-making processes. In summary, it has been argued that the third alternative regarding the evolution of CC would be an organizational community similar to a living organism with its value system and opinions and a collective brain with collective agency.
An example of an open self-organizing system is ShareRing (https://sharering.network/en), a decentralized marktplace supported by the blockchain designed for sharing absolutely everything -from storage space to tools, clothes, jewelry, food or even your cooking skills. Small local service providers, as well as superstores, can enter the network with low entry barriers, such as service fees. Through creating their own crypto currency (SharePay), ShareRing significantly reduces the costs and effort of international trades including bank transfers and currency risk. ShareRing provides a secure way to pay for sharing services anywhere in the world, thus opens the global market place for very rare and fragmented services. Similar to other blockchain-based decentralized organizations, exchange at ShareRing is based on smart contracts, applications that run without any possibility of downtime, censorship, fraud or third-party interference. These smart contracts self-execute without an intermediaryinvolved and based on instructions given in the past (Iansiti and Lakhani, 2017) . 
Commercialization of ownership
Ownership and access to service (and goods) fully commercialized and centralized with platform provider
Ownership and access to service (and goods) are shared within the social bubble
Ownership and access to service (and goods) are on an individual level fully decentralized within the blockchain
Agency of technology
Technology has agency but is controlled by major platform providers, data produced in the interaction between technology and humans is owned by platform providers, enabling their growth Technology has agency but is controlled by the bubble platform providers, data produced in the interaction between technology and humans is shared in the bubble, enabling growth of the bubble Technology has agency and is controlled by the crowd, data produced in the interaction between technology and humans is available in the cloud, enabling growth of the self-organized system
Future market structures
Population ecology prediction
Market concentration in the direction of one or a few generalists 
Deriving a research agenda
In this research, thought experiments (Cooper, 2005) were applied in combination with population ecology (Hannan and Freenan John, 1977) , to develop future scenarios as 'ideal types' in a Weberian sense (Weber, 1978) . The objective of this study is to suggest developmental pathways leading to three scenarios the CE might develop toward 2050. This approach allows for identifying implications for theory and challenges for managers inside and outside the CE. Both, the theoretical implications and the managerial challenges allow deducing emerging research questions and hint at a research agenda of future topics around the CE.
Implications for Theory
Population ecology was chosen to help frame extreme future scenarios. Yet, in outlining these scenarios, this research helps to advance PE theory. Scenarios 1 and 3 represent market conditions of complete centralisation and complete decentralization which might have implications for how PE "works" at its limits. A traditional advantage of PE has been its ability to explain organizational evolution and diversity. Perhaps because historically there have been few, if any, examples of these extreme scenarios, there has been little theorizing about how PE predictions perform at these limits. For example, how close is reality going to resemble the complete decentralization scenario in which firms do not continue to be formed at all? Is it likely -as predicted in the third scenario -that firms face near-certain failure as they attempt to appropriate rents in a context of complete decentralization which works to undermine these very efforts? Even the slightest chance of success could have payoffs so significant that entrepreneurs may still try. Exploring these possibilities at the extremes of a theory can help explore and extend some of the assumptions underpinning the theory.
Another traditional view in PE is that populations grow and organizations form under the assumption of finite resources. When extrapolating the four trends presented in this paper -AI and connectivity in particular -this research shows that focal resources such as knowledge and (customer) data might have to be defined as infinite. This has interesting consequences for the conceptualization of the carrying capacity, one of the central concepts of the PE. Future research may want to refine the conceptualization of carrying capacity and the role of competition from a PE perspective.
When predicting the future scenarios, the environment itself is not taken for granted but as emergent. While it was not the intention to resolve tensions between the institutional and PE paradigms, the present study creates insights about how organizational survival and populationlevel outcomes are related. Future research might explore the interaction between the different levels of analysis, thus responding to more recent calls to explore the complementarities between ecological and institutional theories of organizations (Lander and Heugens, 2017) . Another area for future research is to broaden the theoretical framing provided by PE by drawing on research in evolutionary psychology and anthropology. This would allow for the exploration of the role of human norms such as ethics and morality as an evolutionary factor that leads to cooperation (Tomasello, 2014) .
Challenges for Management and Public Policy: Deriving a Research Agenda
While some might consider it a step too far to propose managerial challenges linked to the trends and for the predicted CE scenarios in 2050, there is value in stretching one's consideration of what the future might bring. At the very least, it helps to test the robustness of assumptions used today to significant, plausible market changes in the future. There is considerable value in exploring some managerial and public policy challenges given the broad societal, economic, and political implications of the market predictions.
Four trends expected to impact the future development of the CE were identified that pose managerial challenges: (1) increased connectivity and (2) engagement, (3) commercialization of ownership, and (4) agency of technology. First, a world can be experienced today where everything is becoming connected, so the lines that traditionally separated customers, employees, citizens, companies, and even governments, into silos are blurring. All of this will require businesses to be aware of their constantly evolving business context, and maintain the speed, focus, and agility to meet customer needs and seize business opportunities. On the research side, it will necessitate scholars continue to explore what it takes to create increasingly relevant and valuable customer or more general user experiences over time.
Second, the evolution of human-machine interaction and engagement will shape how the workforce supporting industries in the CE will fare (Subramony et al., 2018) . Although much of the discussion around this topic has centred on how technology may eliminate jobs, the focus more recently has been on how machines are likely to augment humans and how humans can help enable machines in their work . This would mean that depending on the industry and context of the CE; machines could have the ability to enhance workers' performance, empower them and improve value co-creation.
Third, if customers commercialize their ownership and owning becomes less important, will customers in the future express themselves in a different, potentially more extreme and variable way and switch roles more often? If products are made to be used by multiple sequential users will this change product design and make it more mainstream either for all customers or within the bubble? When customers only ever access goods, and there are seldom individuals who take on ownership of a good, will this lead to an increase or decrease of the throwaway society?
Will we be able to more efficiently use the world's resources or will a system with enormous slack resources evolve, because companies will orient themselves to peak demand?
Fourth, the development of technology, how firms adopt it across industries, and how customers are willing to integrate what is offered into their daily lives, will ultimately determine the trajectory of how the CE will develop. As technologies such as AI grow in their capabilities, issues such as how businesses in the CE can utilize AI to be responsible and productive contributors and how managers can gain customers' trust and confidence when implementing AI based decisions and actions emerge. AI will be developed to the degree that it no longer will be a passive enabler of service and peer-to-peer interactions, but active participants in the social cyberphysical systems defining the economy and society. Thus, we encourage scholars to explore the role of technology as an actor rather than an enabler for service exchange. If technology takes agency data is more or less automatically collected.
Furthermore, as noted in the paper maintaining data veracity will be critical for the future of the CE. Research questions about how businesses can transform themselves, how they can use customer data to reduce vulnerability and bias and increase accuracy and trust in the data will be key. Especially if data collection and sharing among people, products, systems, and devices happens in real time. Technologies such as blockchain and the ability to create smart contracts will be critical in enabling frictionless business and building scale.
Managerial challenges that inform a research agenda can not only be derived from the trends, but also from the scenarios. A highly centralized CE implies few firms mediating service delivery enabling CC. One central challenge of these large, dominant firms will be to sustain positive customer and stakeholder engagement. There is some evidence that customers do not have The legal system is only starting to grapple with the enormity of the regulation challenges presented by increasingly large incumbents in the new economy. This is made more complicated by the fact that, for many of these firms, success is achieved by finding loopholes in the laws designed to regulate the market they seek to disrupt (e.g., Uber). Public policymakers need to consider how regulations -often designed for a time when existing technologies and challenges were inconceivable -can remain relevant for the new economy. At the very least coordination across states and national borders should be a priority such that the policy response matches the global reach of the highly centralized CE. This sort of coordination is apparent in the EU where prompted by the requirements of the EU-wide General Data Protection Regulation (GDPR),
Facebook instituted a new 'privacy center' in their application which they plan to roll out globally (Hern, 2018) . From a consumer behavior standpoint, it would be interesting to investigate what position of various non-profit organizations, consumer groups as opposed to the legal authorities have in influencing policies.
The social bubbles CE presents some challenges for service management and public policy.
The idea of "social bubbles" or "echo chambers" was taken from media consumption (Flaxman et al., 2016) and a key assumption was that each bubble settles on its engagement practices and governance mechanisms. However, whereas ideological positions in media consumption are relatively stable over time (Althaus and Tewksbury, 2000) consumption practices are likely to be more variable. Thus, it is unclear whether customers over their lifespan move from one social bubble to another or whether service providers would age with their customers and maintain one stable social bubble around their customer segment. Further, it is unclear how platform businesses such as Airbnb or Uber -now considered mainstream -will position themselves in the social bubble CE. Will they choose the most central bubble or will they aim to create multiple social bubbles under their umbrella brand (such as Uber as explained before)?
From a public policy perspective, regulators need to be concerned with the added insularity to which the social bubble CE leads, which is likely to increase isolation and reduce social capital within communities. At worst, it may also fan the flames of intolerance towards members of other bubbles. Regulators may need to explore ways in which they can hold organizations in the collaborative bubbles economy to account for feeding members inaccurate or untrue messaging; the latter, of course, is the subject of inquiries into outside influence over the 2016 US federal election. Consumer behavior research could investigate questions around the stability of social bubbles, their potential for discrimination and isolation, how companies could best position themselves in a social bubble world.
The fully decentralized CE has vastly different challenges for public policy formation as, unlike the first two scenarios, there are no corporations to regulate. Further, the infrastructure facilitating this market will be decentralized and not owned or controlled by any one entity. Public blockchains such as Ethereum, for example, defy intervention and control by governments. More importantly, perhaps, they remove the need for government oversight and involvement altogether.
Other challenges, however, will emerge. Since this scenario will require access to blockchains and as such the internet we need to remind ourselves that despite a 95% internet penetration in the US the internet penetration in continents like Africa or Asia is still below 50% (Internet World Stats, 2018). Thus, whereas today the criteria to differentiate the developed and emerging world is per capita income, will it in future be the ability to take part the decentralized economy? Will customers or regions without access to the internet be isolated from the world economy? Will the mobility between countries decrease because of this potential isolation? Further, one issue relates to the social coverage for those, who are less 'resourceful' (Fisk et al., 2018) . What will social compensation mechanisms in an autonomous deregulated market look like?
Another of the unsolved issues of a decentralized autonomous system relates to individuals with relatively bad reputation scores, will these be condemned to a life at the margins of the society? This is one issue, which can be currently observed with Uber drivers, a few bad reviews exclude them from Uber's ecosystem and thus may cut off their only source of income.
One consequence of distributed governance for humans may be ultimate stress and existential fear.
Future research could contribute by addressing some of these challenges of a fully decentralized CE.
Conclusion
To survive in a very competitive and disruptive market environment, it is extremely important for companies within but also outside the collaborative economy to prepare for future market conditions. PE, a theory that is focused on the survival of organizations and thought experiments, a methodology focused on developing hypothetical scenarios by taking "what if"
questions to the extreme have built the foundation for this research. The objective of this paper is to identify and explore trends that are currently at play or those likely to disrupt businesses in the far future and make educated projections about what are likely to be issues that scholars, businesses, and governments need to address. In the paper, increased connectivity and engagement, commercialization of ownership and agency of technology are identified as main trends, and the challenges for management were elaborated to derive potential areas of research from these trends. Depending on how these trends unfold three future scenarios for the CE were created: centrally orchestrated, social bubble and fully decentralized CE. Different markets may be directed towards different future scenarios. This means the three presented scenarios are not mutually exclusive but can coexist in different pockets of the economy depending on the development phase of the market.
Each of them pose their challenges for managers in the CE. In a centrally orchestrated CE, the dominance of the big platform providers, their data collection and handling and their governance and regulation through government authorities are important challenges. In a social bubble CE, the key challenges are isolation, discrimination, and mobility across bubbles. In contrast, the openness of the decentralized system poses the challenge of coordination, governance, and participation of parts of the population in the system.
